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collated with a 

communication standard in a communication standard collation 
circuit 60. When 

an external noise exists on the buses BUS(+), BUS(-), it is 
eliminated by a 

noise elimination circuit 70. A bus state comparator 50 compares 
the state of 

the bus BUS(+) with that of the bus BUS (-) based on a 
communication standard 

collation processed result. A bus abnormality judging circuit 80 
judges the 

abnormal state of the buses BUS(+), BUS(-) from a bus state 
comparison 

processed result based on the signals on the buses BUS(+), BUS(-) 
after the 

elimination of the noise. 
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(57) [gift] 

[fifjfc] a'^bus ( + ) , bus (-) ±.<rm^ 
s„ bus ( + ) , bus (-) itMy^fxm 

SB^Cti. /4XBf*|5I&7 0T'l&££ft&. 

jtfciHis 5 o tfc v vt . mmmm^mw^izm^ 

BUS ( + ) , BUS (-) CD^McOitmmhtl 

h . rtxm&w&ms o -m. y ^ x^sf^B u s 
< + > . bus ( — ) ±mmz&~3% . 'txvmim 
>m&m>t>Bvs (+> . bus (-)0>mi#m* 




1 

izM^xmrnktanmiza^x . 

mem 1 012^^1^;^ xsrBfc* t^fi 
mmmm^mim^m^mmzm^. mfams. 

wmoitmim- ^msm 1 &vm 2 w <xv>m%vm 
^m.-t^xm^n^nmt $■ . 

miza^x. 

fi-^y Mwci -> xmm 1 &vm 2 <?y n'xco a^pr 
&mmzixx^&&x&mwmmMz- htrsfr* 

ffismfmtm&wmmzm-rsz . messs 1 mm 2 

^xvw&n^{mizt5Vhmi'*xwmm>m&%: 
<r>? 1-zfi^xmm 1 mm2w<x(7)mmimzm 

^xm&mi&m t z . 
mft-t&zt tmmt^&zMjfi^xnmimiiimi. 

[0001] 
[0002] 

[^R^tiffi] 02J4. HiW£Z*83^'X£fflV>*:L 
ANcO$j£<!a|£Scf0-t'$>l>. ^C7)LAN(±. fflfflW^r 

SSHWUBUS ( + )«lBLt/5y 
H (BIT. GNDi:^3) fctgi^i'U ^2WUBU 
S (-) *>'ffifii2£fl-LT®S (£IT» VDDfc^o) 
fcSMs^irO^., ^UBUS ( + ) , BUS(-)± 



(2) ^^7-321832 
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Oi ~10n #y-H^Atti*^ 
(4. #h5>>-'X^ 1 li — 1 In , 1 2i —1 2n £ 
tfLT^'XBUS ( + ) , BUS (-) iz-tti^tinm. 
$*U ^tl^/UBUS ( + ) , BUS (-) imV 
y>i/X9 Hi ~1 In , 1 2i ~1 2n tioTiB 
i&Sft&idK&oT^. ^lS(f$2WUBUS 

(+> . bus (-> <m%w&\±. mmmtK-yx 
v^. 03«. mmm^c7)--mtLxsAE (%msm 
mm&) j 1 8 5 ojim*titfc«ti.^vpx<H^ 

10 (PWM) 41. 6Kbps &mn>VXW&7FiWCh 
0414. S AE J 1 8 5 0ii«S*Sc0«WCS> 
B2fc*JWC. (0«;L14\ 1 0z ) tfh 

7>zsX? (MU£. 1 12 ) t:*>Z-£XrtXBUS 
( + ) ££*LT^6AXO^£h*$^yM#§fc^ 
V\ LAN±C9£T<7)y— Kl Oi ~~10„ ^7^' 

X?lll~lln, 12l~12n ^3T7$^TAX 

bus ( + ) , bus (-) ir&mztiX^Zwtxe) 

WB&rt</i''?V&bV*1. M3<7) "SOF" {iStart 
Of Framed. "EOD" l±End Of Data C9«&. "EO 
20 F" {iEnd Of Framed. " I F S" filnter-Frame Se 
parationOBg. "BRK" (4Brake OMX-foh. >VVX 
mVP 1~TP6<4. TPl = 24xts v TP2 = 7;u 
s.TP3 = 15jtts.TP4 = 31jus. TP 5=4 
8jtzs. at^TP6 = 39/isi:^-5TV^. 
[000 3] SAE J 185 0i!fl$fg£{i. @3(c: 
*1-J: 5 fc. rtoZJRTP 1-TP 

-eLT. vUBUS ( + ) , BUS <-) ±14. 0 
3+Wv«ij&»UWt*&*flMj3*i*V*. ^ttf. 02 
coy-KlOi *>^UBUS ( + ) , BUS (-)± 

30 E2^y-H 1 oi 

T'{4. h^yv'X^llt , 12i nym^^ 
•fr. 04{^-TJ:a(C "H" — "L" — "H" fc. -f- 
^^aj^J-fSo AXBUS ( + ) , BUS (-) fcHai 

mm^ixx^h^y-vi oi — io n S'Ubu 

S ( + ) , BUS (-) ±^x-^€rg<i1-5. 
j5\^XBUS( + ), BUS (-) tm<$>X' ( tL< 

Dt^a-h-tSi:. ^'XBUS ( + ) , BUS 
{-) *>' "H" ^ "L" ^Ootf^UC^ 1 ). T — 9 
40 $riEL<fei*-rSC:fc* { -C-#^V^ SAE J 

1 8 5 oiniafg-et . mmmfckWLYfh^ tt>m 
feztixa*). zcomim&-m<7)--mzm5izxk-t. 
[ooo4] 05(4. mknrMi&txmimiii-m 
tm^ix&^xmw;mftm?>-ffi&mz*?\Bi&® 
x-hh. z<n^xmimmm&. iiwxbus 
( + > <7y \- ./ i,7imii>P> h s y v^mr^<r^m 

^SilHlS&2 1h. S2WUBUS (-) 0»l«*i/-f 
50 L>J*>y i/7W§W3£tt.Z®lb-t&^miti®S& 22 1 



(3 
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fltttus. -;fr<7>£-f[:8?aM2 lcom^ag^ 
^^aJHIS82 2^aj*CTi, -Hf>#*»?3i 

V93 l*WMr'JiffFCAa»&BUS (-) H^fflfl 
^-S3l£. flW5r»*'»^3 2fl5^f-vUiffFCAj6»t 

Bus(f) nswum^s 3 2 *-€-*i-eh.a*-t4 x 

ol&tiX^h. 06 (a) — (c) ttH5(3ir9v'U 10 

Jitr. iiflx^-Mcijvvc. AXBUS ( + ) , BU 
s <-) *g«=SHfcLT^4ISItt. 05tf>#^y?3 

1. 3 2tf*tl?tl<?)&{mm®ffi2 1 . 22<7)&J)tZ 
X-oXV-tv h3*i*. ZVtzib. H*7>931, 32 

yS^C AjH-,®WatfJ$*V?, ^BU S 
( + > . B U S ( - ) o»W«l*iB3 JvSrv*. 
[00 053 06(b), (c) fc^tidfc. AAB 20 
US ( + ) (flUtf. VDD^vg-K GN 

D^c^a-MSO £fH*ailallft2 2C 

iotA'xBUS (-) *?£HbWftflS3ftT-- 
U<r>tiV>?3 lj&Jy-fey h&h.&. i:C^>*\ vUB 
US ( + ) jteEfeL$rV*3T, *»»^3 2*«U-k«5rh 

$*vf. K#?y*3 2^*vMWt*:j:r>T<**>/ 

WFCA*»^iri;fi^ O4 0BUS ( + )H««m 

«9S3 2#a«j5*u jiftiwatasn*. i^bsk. 
*bus <-) (=n»*gi±Lfc*^<>. a*jv9^\ 

tf>*+y#F-CA*>4,BUS (-) H«|*lWi9S31 30 
jWB*S*i.. ^UBUS (-) *»«jW*ai3*i4. i 

( + ) , B U S ( - ) fc-f *L«iR)Rm#*fiS-r 6 J: 
^KSr-oT^S^T'. 05^Ax^$iBIIIi&fcJ;->T 
Wi.tr— *w-fc* B U S ( + ) K£ft#ttiB3*L& £ . 

m^L&^mzi-oxmWiZimL. bu 
s (-> <D&z\ mm£m&t&z.k&?$&. ^<r>x 

M«gfcVH\ mV£. BIWHLANKfiifcBVvaS 

h *** r>T t> . -3SfefrTCJMi« afloat «T 
[00 06] 

g^HSatSTfcL #WJ: Srfgg ( 1 ) ~ ( 4 ) tfh 
(1) «*<^5<^^S«ffi@Kfcfflv*fcgS*» 50 
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ffi^rffiti, 2owttBUS ( + ) , bus (-)ot* 

SO. A'XBUS ( + ) ttliiBUS (-) i>'VDDC 

\±*-r> mm) izKoKvfrZtfuK-f&zttfX'Z 

( 2 ) ««i«MTIi *f*y a xmzx ~> 

X'tXBUS ( + ) , BUS (-) OttSA^tL^ 
*>. WBUS ( + ) . BUS.(-)OS*t«Bfi 

(3) AXBUS ( + > . BUS < - > BHftto** 
(W"fe. >*X7>f RHOB) (ctJ^T. 

(ffl£tf. BUS ( + ) -CftfttrVDD^g- 
BUS (-) •Cfcn{fGND>'3-hcO%4) . * 

ffifS.mz*-t®&mx'b&. m8Rxm9it. mi<m 
ffimmx'&z. m7 ^wmmm* &5wm 
%m&m33. 3»wa3&m0)2mn»BaE$L3 

4, 3 5. 3M(T)mi3>'^~-?36, 3 7. 3 8. 
aV*P^^3 9t«irv^4. *LT, A*BUS 
( + ) , BUS (-) Ettl^Kn»^'UAmikiBli||t3 

3flKBU zom&mmzmrsz ^ ^7939^5: 

-oX 3m<7)£Sh3y^\s-7 3 6 , 37, 3 80aj*ft 
^•S36, S37, S3 80)o*><Dl^m.tKL. ftjl 

{mo\jTtixmj}'t&ffimz%-oxuz>. vubu 

S ( + ) , BUS (-) ftt3E«<0fc*ttffi*fi^S3 
7. A'XBUS ( + ) **S«tf5k#tt{B*e#S3 8. 
vs'XBUS (-)*»»«Ok*ttffl*fi*S 3 636«. * 

[0007] «*c^||lB«iaj*l6"Cti. &1WF> 
^<XilJ8«ffilaW3 3£0^ajfe*tSo'V^T-bl^^ ^ 3 
9$rS0fflIL. iafflnyyW-^3 6, 37. 38<7)£tJ}J 
^S36. S37. S3 8(7)3 *>^lo5rSil?LTa} 
■flVXtoh. H8K*TJ:dt> 
^L^i^. aaj^S3 7^>aS*<i^S3 6. ttj^m 
-5?S 3 7^Hi^#S 3 8 k®flJtc«Mi.S £ 

*ur. mm*mgiX'is&. tz?>&. mwrnx-u. 
a-htfmLtxh. *?>m&x'tfiiiiX'Z%\,\ *ots 

09H*i-J:at. Hidayv^-^3 6, 37. 
38<0( + ), (-) Xl)m-mz "H" k^rO. tB^J 
il^S3 7T'*)Sai*I^OUT^'OUTl , OUT 
2. OUT3<Dio£ "L" Bl^ ( t» L<»i^c5E) fc 
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ffmmvas^cii. nasn vnv-? 3 6, 37, 3 

8 £®«fc:flJ8ii. Sit ifiX% -f . M-ffl0HE^c7)^^ 

[0008] (4) fi^ipfc. ^*^M^aj* 

ffiT'<4. M'XBUS ( + ) , BUS (-) K&£L*:H 

woofix?)* ozw&x-mm-c&iti. m 1 0 ( a ) ~ 
<d) {i. /^MSrt^^ai^^^-fjs^a-c'fcs. 

13 1 0 ( a ) IZtjk-t X 0 fc, AX7M W. 1 to* 

xbus (+) w^vi/y'ttm^Fs.i-yhvmiz* 

ZiUiVDDlZisa-hltztziblZ "L" 

-h" jc4±ofc«3&». ftsvwstafix^-h^ 
a'^bus (-> T-{±. ^7-( K/nrrat, 

X7^f h'^l/^hl^t "H" Wt-ri/ytfrniizmfe 
[00 0 9] HlO^-XfcLT. HI 0 (a) Oilfl 

xf-btz&ux. i iwubus ( + ) ami o 

(b) ^J:3fcS5fcU:»6fc*£*. X 
l^UBUS ( + )jWE». g20A'XBUS (-) 
i>'VDD-/ 3 -h «> "Jtttt**** AS 2 ?>^-X 1 1 
X. 010 (a) SDilftX^-McfcWC. gSlCVU 
BUS ( + ) #*H1 0(c) fcjjcfidfc. J 1 850 

a'XBUS ( + ) jH^VDD^a-hh^^flBrd 
it*. EP*>. J 1 8 5 OilHISBSTti. 03fc5*t J: 3 

"BRK" C\<F>ZfV—7m^X'\i. WXfT 

P6=3 9/xsf&0. SI 0 (d) (0±i«tt 
SfcHT&Sfcft. HI 0 ( c ) 
BUS ( + ) H09VDDs/B-hh?r^2:nBr$tL 

[00 10] 

%2w<xx'ffi&ztvrzrjmj<Aizm-mi?;ft4Lt: 
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£ . nff-r s i 3 t lx u& . $ 2 

10 sjusnsl a^^*«¥ije«H*iiff<-4 * 3 c l 

izx ^xmm 1 jk&m 2 w<x^)£#KSi§fa$:jifi 
atskKi^L. m&^vtm^m-mmmmtzmfezti 

m20^'XO,&^M*5-^l§KUi^t-S*^-C 

>Mxwfi*fri«fiu y-fx*&L*>BW>*iB&is.tf 

20 mf2miS^2^N'X(7)4fc®co^t;i^ti3(t&tt^<7) 
7 y f-fcffoTRW 1 Al«S2^"tt«tt*£ifc||W 

Ax»»wewifctiv»T» Mte/4xi& 
mm&mzm-3z . ems 1 2kxm2w^xmm^> 

~>xm, 1 RWB2 <nKX0MWm±W£th . 
[00 1 1 ] 

-e^y >r x*m*$iiT^'x«t^ws®i^^tLS . 

<jD^'x<7)di^ptJWfa (hd*>. K$-tyh«s«)eia> 
i^fifflts (mm. j 1 8 5 ofi<g^> fc.Hg^$fi v 

40 19) £JH£**»5a»aW*ai3*U -e^tBfe^^ 

s 1 2 wn'xco h 5 y b wm^^mmM 

jtx<?>vm<7)mmizmz>im<?)7 y+zft^xms 
1 2 jus l » -e^Jt^^^^'x 

0. »iatf»2^<X<0«ak^S5ft«t*JH-£l9£/'« 

50 xwumim£^5v+*ft*\miiiiwm2(r> 
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[00 12] 

im&m mm. *mcommz*i-zMa;s<x0) 
m^^ta-th^m-h*). mico^xBus < + > t 

«»S*l*AA*F4 1i:. »2«AXBUS (-) {C 
«^$itS A^«g^4 2 £: . ftt$frt>&%2tl& 9Uy 10 

?<i#c l k * A^-r s ? o >y ? a^ssh^ 3 1 *nt 

X^Z. #A*3S8^4 1 , 4 2fcli«t* r Wi^RlKJB 
O^fyA-^4 4, 4 5#S^£tu %Uz*tit><r>\ 
ftm-Al, 4 2RVJy'<~f44, 4 5C0J11*J^ 

mztix^z. a«^4 l&tPr y*-?4 5 

m&wmm ommmBfewms ot.mm-yvm 

7oi:*«k$*i.. -eojimmB^3!aa6 o<oai^ffi 20 

h . rtxmjmm 5 orvj 4 xmnmm 0 <oas 

sotfm&tLX^z. rtxym&sm&sote. m 
1, ai2wttBus (+) . bus (-> ±.<r>mm 

y ymr-?7V vTyv-yy D-FFfc 
> 51. 52, 53, 54t. -£<9D-FF5 1 , 
5 2«0U*7 hA*Sri&fJ#t& 2 A^JANDy— h 5 
5, 5 6at^2A^OR>-'-h5 7, 58h£r. fiiUT 
V^>. #D-FF51~54(i. f-?UWSAA 30 

FF5 3, 5 4t-fe-/h3g?S*>'-eil'pn^ft^TV^ 
S. 3-D-FF5 l~54tt. Vu-ytmr-CKlzAJ) 

2ti&m^iz£^x7j]m-D<7)AjiT~?£y-y7>u 

D-FF5 1c7)A*SSB?D*M>'^'-^4 4c7){iJ^ 
SHffc. ?o ^S?CK*M^W4 5^tli*JS? 
fc**l.-Wl««3*U S^fc. D-FF5 2<7)A?» 
D*>'AA3S J ?-4 2 7 o y ?Sft?C K.tfTJjtBrf-4 1 40 

c. d-ff53 (nx-mrf-vtf\-mi-4 It. ? O 

•y?S?CK#A;>JJft?4 2t. D-FF5 4<0A^S 
^D*M^N'-^4 5^ai^^ftC. ?n7?ffifCK 

[ 0 0 1 3 ] &D-FF 5 1 -5 4^ai^&TQA^ 
li. ^'XJt«fe** j ai^$fiT^'X^¥iJ^lHlK8 O'v 
jS^tliiat^oTV^. D-FF5 lc7)tKll5S^Q 

F5 5(7)A^^rF^ig$fL. ^ANDt'-H5 5(7) 50 
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ai*^ftA^^F4 lt*\ ORy-h57iHt-LT 
D-FF5 l<7)';-fe y h3»Rt«^$itT^S„ AN 
D^-hSSCDtfcJjSSgTO. D-FF5 4*Hr-yMfff 
SlzmmZttX^Z. D-FF5 2^Jll*3gi 1 Q{ijifi 
S«^S&6 0<9tf}^^fc&t. AND^-h5 6 
0>A*WftdR*5*U ^ANDy-h5 6^ai*ffl 
^fc-fW<-5'4 5tf)aj*«fFfc3& c . ORy-h58t 

D - F F 5 2 tf) U -b -y hSg^RKg^ftT M 
S„ ANDy-hSScOai^SS^Ii. D-FF53«-fe 
■y hiB^SfcSttSflTlf**. D-FF530'J-fe>/h 
WFRIi-f yvW4 4»aj*«W t fc«tt3#U $4>C 
D-FF5 4<7)y-lr-yb^R*^ A?j3ft?4 2£Jg^ 

siiT^s . mmmm&®&6 on. ?u -y ?fi^c 
lk&a* Lx^m&*rtxw®smm 5 o^mx 

■*-4EOTCaD« 2A*OR>-'-h6 1. 2 A* AND 
y-h62. RlfT-y7AT>->?6 3tffiz_X^Z>. O 
Ry- 1-6 1 iOA^J^i. A*^4 1 TSOH V*- 
94 5<7>&KWtlzWs&^ SOR^'-f 6 l?)ffi;>J 
Wt^n7^AAffif43ti6\ ANDf-h62<7) 
A*SffFt*R**LTV^4. ANDy-h6 2cOtii*3S 

itt?0SS5Ort<7)ANDy-h5 5, 5 6<0A*SS^t 

mmztix^i. 

[00 14] /^XK5i[sI8870{±. ^Oy^<i-tCL 
KStA^JLT^'XBUS ( + ) . BUS {-) ±.<?>\m 

<n;j xzm;Ltzm^zrtxm i gm£®% t & 

tZmXh*). 2A^]ANDy'-h71. 7 2.77 
7*r*7y?73. &t/2A}jANDy-h7 4, 75Sr 
«xTV^„ ANDy'-h7 1WRfeA^jig^i. 
•y 7Xh^4 3RVT •y7A'>y?7 3<7)3cvVi&? 

cAizmmzti. WLANDy-h7 Krxrnim-hmr 

•yTij^y^l 3<D7v-v7m : ?ClUzmmZtlX^ 

AND^-h7 2«ReA*«f 1 «. A^5S?4 1 
RV-(y^-?45<7)iiij}WHzmWtZtl. iSAND^ 
~h7 2«aj^5gf*>'777*'?y?7 3<DV* y h$s 
^RtT yTtiVy? 6 3<7)'J-b y hS^Rt«^$;h. 

rv^a. r-/7"^'>y^7 3^A'i;3S?cA(i. a* 
m=F4 \RV4 yrt-f 45<r)&1tii§rf-tmz. ziiZ 

*lAND$r'-h74, 7 5<DXjl$!i?lzmm2tl. Ztl 
^and y- h 7 4 . 7 ScT^agji^AXfl^iplJg 
®mo<r>*J]%tf-lzW:MZivi:^Z>. rtxm%W%M 
moii. r-^A^fflOA^ffi-TD*^N'x*tmit«III 
K 5 0 l*l?)&D - F F 5 1 ~ 5 4 aHSAJffpQfc-Wl*' 
ilfiEM$tL?tD-FF81'-84i:. MD-FF81C0 
aJ^^FQtg^fL^'XBUS ( + ) ttJftSGND 

m-FF82<7)\i! l X38?QlZimZtlJ<XBUS 
(-) tfeJtSVDDy g-h^^tUffi-f-NV^tiJ 
^-tSai^iB^Sefc. MD-FF8 30atfjJSrPQt 
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ffifflSflAXBUS ( + ) (.Ztiif&VDDi/a-hcnm 
mfJ#tPV£ft#t£tiJ;»j3g^8 7 1D-FF 
84«0ai^^fQ{;giE$iVN'XBUS (-) (C£(t& 
GN D 3 - F^HJU^N G^ttJ^S til^^F8 8 
tX\ ffitfLZtlX^Z. D-FF81. 83?>7n>y? 

£>£D-FF82, 84^n7?SfCKi { ANDy 
-h7 4*>iitf)S?£&£3ilT^&. D-FF8 3<7) 
-fey hS^StiAND^'-h 5 6C0ft}j3S&i4;:$^$ 
ft. §£>fcD-FF84C0-fe y FJg^S**ANDy-F 10 

[ o o 1 5 ] minx o izmmzti&m 1 coax 

( 1 ) A'XBUS ( + ) ^-Cv^^KIIHSJJttB (B 
US ( + ) cOGND^ 3 -h£>6W±BUS ( + ) fflF 
^A^-T^itS) 

01 Hi. BlWN'xM^JfJlHlS&SrfflV^lOAX 

bus (+)^a- 7 ^r^s^a^s^-r^a 20 

"Cife*. m2<0A*BUS (-) #'t?:/:rttn*>6F 

5 i-y bvtm&ykti . m coax bus( + )« 

KMmnWD — F F 5 1 IZy y .~l£*).mi 
WUBUS < + ) (CGNDi'g-FfcSNiBUS 

( + ) mv?4 A<o:*-Tya>mu heaxbus 

( + ) ifirty is7Wm*t> F5-f > FttttlcSHfcU£j&» 
o D-FF51jW:7^ ^tB^SS^Q 

#"H" C3rS„ ClcOlSf. flfecOD-FF5 2~54coaj 

t'JSKAt <0££-C£>&. /4XBfc£[IIS&7 30 
OT'ti. *1. SI2?>AXBUS ( + ) , BUS (-) 

cAafr£**yii#£HMr*-£. -rst. and^-n 

7 4. 75* { 7?f^ * 9 . AX-H?£PJSg|nIg& 

8 0^1, 3S2cOAXBUS ( + ) , BUS (-) 

D-FF81T'(±. H2<OAXBUS (-) <7)Y^> 
hV&frW-y ^y^M^i^itlZ X 0 . D - F F 5 1 40 

izm^ta^mTQ^ta^^ yi-th. o^o. d- 

FF5 l* J -fe y F$flTV>-6cOT'. I1WUBUS 
( + ) tf/^i'^RIKg (GNDtyg-h) "CftS 
kk^SS*«KBL. ai^3&f8 5*^ai^$ix-5^S 
*Wmi#PG£ -H" icoidt. it^iiJfl 

fPGfr' "H" lzZcZ>ZtX\ ^lcOAXBUS ( + ) 

[00 16] (2) A'XBUS (-) WN'-y>-ytyi 
ll^tij (BUS (-) cOVDD^3-h$>-I.V^i^-- 

ry&Uj) 50 



#^7-3 2 1832 

1 O 

012{i. mcoAxg^aM£Wtf:m2cOAx 
BUS (-) W-yi/7Wmj£®&hZ>W±BVS 

< - ) m F rt<r>*-Ty®&nm£*i-ffl&MX'h 
&„mi coax bus ( + ) -y ^7*tfs^£> f 5 -r 
>btfBizmitLt:m. §s2<oaxbus (-) <?>vm 

*<D-FF5 2t7 yf-$tL*„ ~?£9. 3S2<0AXB 
US (-) fcVDD*'3-H&9fc±U iA'XBUS 

( - > **a -y ^ f it^wa L&a* 

^>£i§£. D-FF5 2i>'t7 F$il. ZVftjjm'Q 
"H" -IcOB$. flfc7)D-FF51 , 5 3, 5 

4<7)a#Jig^QJ±£T "L" T'&D. 
3<7)3f-v'J5g^CAk "L" <0£iT'£>6„ /'fXii 
@Sg7 0tJ;-oTlgl . 352cOAXBUS ( + ) , BU 

S (-) ±<^-^>V4XT1i&ufc«Br;Sft. >Ui 
S*<MlllK8 0^comi, gS2<0AXBUS (+) , B 
US (-) (^^A**OT§fLS. AXfl?£|9JM& 
80rt<7)D-FF82t«i. 351COAXBUS ( + ) <7) 
VSTyhMWbKv^TmtM&MzX 1 ) * D — 
FF5 2(CtJft^aj^^fQ<0tli*&7 yf-tS. fill 
*>. D-FF5 2# { -fe>y FSftT^ScOT'. D-FF8 
2 "Ctt^ 2 <OAX B U S ( - ) tfrty isfffimm ( V 

ddkv-3-f) x-hht^dm^immL. ai^s? 
8 6*>/c>ai^i.^^airi^Nv$: -h- w*. z 

V*i "H" \Z^hZ\bX\ I2(0A*XBUS (-) COA 

•y^r^ii^sr^aj-rs. 

[00171(3) AXBUS ( + ) OiV^yV^ 
mffl£®.& (BUS ( + ) WDDi/a-hM) 
@13li. @10/^PS^a5lflIS82:ffl^3tAXBUS 

( + ) <0 F F*t^@g«!ai^rftSr*-r^llT'ft 
D-FF5 3(±. m2<7)^XBUS (-) *>*F*^ 
> b#Mfrt>>*y >-7W&l l z3tfcLtzm>& 1 cOvn'XB 
US ( + ) <7)*ag£7-yf"t£. HP^>. Sl^UBU 
S ( + ) CVDDxa-HmU MAXBUS 

( + ) #F h«»&»^''C-y S/^RSfc36ftL=Sn6» 
oit^. D-FF5 3#-fe-y FStL. ZcoftjjWFQ 
j5>' "H" dcO^. <6(OD-FF5 1 , 5 2. 5 

4c7)ffi^^Q{i^T "L" t^O, T-y7*Vy76 

3c7)3f-v'j3g^cAi> "L" co*i-cj>s„ y-fx^s 

l5liS7O{Cj;0. 311 , 352?V\'XBUS ( + ) , BU 
S (-) ±<?)#^y>rXT13&^fcWSr£*U >ui 
^£0858 0^^1. 12WUBUS ( + ) , B 

us (-> (Dm^xmm^ixh. ^xmwmim 

8 0WcOD-FF8 3T'(i. m2COAXBUS (-) CO 

^•y^rttm^v^i-yhffi&'w^Mzx*). d- 

FF5 3{cfc(tStH^Sg-TQ^ai*Sr7-y^l.. BP 

D-FF8 3Ttt. ^lcOAXBUS ( + ) #F5 
•tyF^HS (VDDtv-3-F) X'hht^oWg 



(7) 

1 1 

"H" l>Z%Z>Z\tX\ gl^lXBUS ( + ) CDV^i- 

ymmmfettiUb-fZ. 

[0018] (4) AXBUS (-) CDKS^yhtf 
JSffl^ttiU (BUS (-) ^GND^g-heiJil) 

(-) cov$i-yhwmfem&miZ*-iwm'ch 

6. D-PF54tliSlWUBUS ( 4- ) *^ K S 

BUS (-) ORKB-^t^-yf-f «. W*>. *2W< 
7BUS (-) CGNDya-hiltL. K^UBU 10 

S (-) #KS^yh1j^^^^^K»=3gftU=Sr 
3&»->fc*a&. D-FF54^'t7 hSfU znsttm- 
Q& "H" t&S. ;<7)B#, ffi«D-FF51-5 30) 
JiiMs^Qli^T "L" 777*»>^6 3» 

70(CJ;0. mi , (+) , BUS 

(-) ±^W/4XTtt5rV*fc«»$f!.Sfc. 
^W^0SS8O^mi, »2WttBUS (+) , 
BUS (-) SHttASjj&WSfiS. vC*SSTO£ig 
SS80rt^D-FF84T«. micO^'XBUS ( + ) 20 

-FF5 4(CtJJt6!fi*SffFQ«)aj»*5'y'f-f-4. HP 
*>. D-FF84-CI1 ^2WUBUS (-) #F5 

-fyntwe (GNDtcj/a-h) X'h&t^omuz 

fcfcfflU tH*^8 83&^tB*SnSMS^ajm^N 
G£ "H" H^attt^NG** 
"H" tsflrSik-c. SS2*yttBUS (-)nv^-t 

[0019] (5) AXBUS (+)<7)PStyhft 

saisflkffl (bus (+> ^vDD^g-Maai) 30 
Hi5«, mi^xmrnrntam^m^mi^x 

bus ( + ) «H5^yh«JiH£«KB*S£**^a» 

ETAS, mi, »2WttBUS ( + ) . BUS 
(-) £&*7>'7«lS-C%£Btt:. iA'XBUS 
( + ) ^DDfc^H-hLTFS^MJBBfc^fllL 
(Wi+TfcHSfcBUS ( + ) *''VDD|;y 3 

-hLfc*£> . D-FF5 2#-tyM**U 39S(Cft 

4l<:^bus (+) ^F^yMftsasa&ijfcii 

Jftom 2 W^B U S ( - ) *^\"y ^^©SST'feS 

£*>IS, fl&0)D-FF51. 5 40 
3. 5 4?)ffc>jJi§^Q{±£T "L" L*» 
U £<tt8&0>£$Ii. JlWttBUS ( + ) 

®mumNvtfiaj)Zti& . tot. siw^bu 

S ( + ) tfFS^MIWfcHS&fVOtfUf. CLOU 

mm. j is so) tzmfeztix^hMdzw 

t^VIBFFCAipti^Vm^&ti&jZtl. D-FF 
5 2#'J-fe-yhS;f'U D-FF53, 8 3#-fey hSix 50 



#^¥7-321832 

1 2 

S. .I<?)D-FF8 3(;:J:9. »1«/«BUS ( + ) 

tfFzi-yhmfflfeX'b&tuomfttfmiiizti. m 

%96bm*?rPV# "H" fcfcS. ,I<7>J:3(c. M&fctt 
fl^PV** "H" tt&ZbV* SlWttBUS 

( + ) OH5-J->hH«««lt*aJt-S. 

[0020] (6) vn'XBUS (-) ^>K$^M)C 
.W£&iiJ (BUS (-) VGNDisa-hfiMl) 
H16tt» HlW*X||jraffilll»*fflVxfcS624>A;* 
bus (-) w*i-ybwmjm&imz*3im 

0T'$>£. S&l, |S2<7)A.XBUS ( + ) , BUS 

(-) ftt^^rit&eifc&Bft. SAXBUS 

(-) tfGNDC^g-hl/CFS^MflBfcSfct 
(ilfitt'T'^^t, BUS (-) fr'GNDty 
3-Mt%) . D-FF5 1j&Mr-yhS*VC**>ai 
^Sgi^Q** "H" (c£4. jfi(0D-FF5 2- 

5 4<oaj*3ffFQB^T "L" fc-I<?> 
*\ afSfifS ( Witf . J 1 8 5 0 ) Ofi* F h 
ttSRBaELhfcfti . D - F F 5 1 # L> -t: y F §tu 
D-FF54. 843&^-y h3flTS2(?)AXBUS 

(-) tfv zi-yhttmmzx'h&t^omigirtfiiiiz 
*u £jwmwi#ng# "h" {c&s. i^iaic. n 

«ttJBM^NG*« "H" iZ%Z>Z\tX\ 
S (-) tf>F$-*-yF#SS5©£«ilrt-*. J2UbZ>J:5 
fc. ^ggttOTTtt. SI. f2WUBUS ( + ) , B 
u s ( - ) coutia^ffc; L^BfK „ fWU BUS 
( + ) , B U S ( - ) £0«S^;U«.fMl5lll} 5 0 T 
itaw**>t\ Ma'xbus ( + ) . BUS (-) aym 

{±. mi, I2WUBUS (+) , BUS (-) <7)f 

h^zmnifimi Ltzfrzmm-f&tufX'h sa»t . a 

SATjBlfcJKlJ-CSS. Hi-Hf. SIWN'XBUS 
( + ) #GNDfc^a — hLTV^fcfcjWtff. 
XBUS ( + ) SBOJUfc 1 ^ ^-^b'^-^MaTv 
a-hLTV^. *M6*«8Sfc i fi:4. ^*XBU 
S (-) «»tJ:6am«i«fcflBii6*L6. 

osaB**ffi4. amm^^tflMtTaffl^'tr 

*^>±, *n*60flT'« . y >r 7 o x-mts A 
xm*mkLx^z>(DX\ z<m&;jxmzm-m 
m&i>mmzwj±x'%z>. 

[ o o 2 1 ] ^mm±±Mimmizm^tvr. 

( a ) hi wtxmimiiimmm^timimftm; 
x-i*. mmmm&mmeoRvsjxTfckmmoiz 

&\.*X. Ty7AVy?63, 7 3^m^tzA^y hft 

mzx^xw^wm^sjxifekwmz^K ?^>t^' 



1 3 

*«t«lH]S& 5 0 &W -tt#t?Sfl£lHlS& 8 0 tc±> V * 
D-FF5 1—54, 8 1-84^fflUt77fl 

tm&*fT : )Zti>^mx'b&. w^f. mi(mmm 

*S!S^lHlS56 0T'(±®l . I^2WUBUS ( + ) . B 

us (-> ±<mmmmmtm^i-htmz. 

X^*[HlS&7 0Ti^AXBUS ( + ) . BUS (-)± 

xvmimmffi socio. msamnm&9mm. 

£t£K££r?$£l, ( + ) , BUS 

(-> cow&ztmtz. %<r>®. ^xmn^mmns, 
o iz «t o . Huiay >f xi^as^ai^ . ma- 

( + ) , BUS (-)<^«ttJB*TO&t6. CO J: o 

( b ) fffB ( a ) (Dttwmftffi&mt LTfcL 
(J. D-FF5 1~54, 8 1~84&ffi<7)7U-/7°7 

3 , 7 3^^y^^y^offiofHS*S{cffl^xS 
js-c. ®m^®mzmimiiiZ'tfz.& t ^?mm { h 

*. 4fc» Sj^fl^flg£**«UI8E (J-MT. CPU 
fc^d) £JflV\ ( + ) , BU 

S (-> ±fc. MfIffl*gTl£^ftfc^X*«L-C 

mm®.* x r )&mtx'£ h t ^mm^ 

s. 

(c) ±SHSfi0>JT(i. LANiz&VZ>r&£rtx<7) 

wz ^^m^m^ktaifm^mmx^ %> . 

[0022] 

>WRJIB£ifcKU *^JHBISSfc^S^x£f&flj£ 

hc\hX\ VyytU^mmm^t^-yX^-yhV-^ 

m<m\Bi)m.&miizff a ht^o mum&ez h . t 

^<7>; 4 xTtmmm\ sjxtfmzztvtzm^iz 

m^wm^^^zm^x'^h. m2<nwmzsnx 
tr, mmmi&m&%mi l z}5^xmim/m2<7)^x(?>& 
^m&mmtmmmmzmzztix^&mx&^tfmm 



(8) ^^7-321832 

14 

{trnzmm^y vi-zfr ^xmm i TO2w< 

vm^xwmtmm£%<7)7 v+zft->xmwm. 

x\ xTomm^jE-mzmbX'^z. jjxm 
i$mx'\t. *>>vMW(:j:ot:iii&t;i2(7)A'x 
10 <?>&ttm^3mm&L}3imt&i)^frX'Sj x<m 
mmtaLx\^<r>x\ ffiM&)^m&&<. /4x<m 
-eo±. A*xr>( h/w^ ^mushs 
tyby 3 -hh7 7-;H4^tt . wm,z^mm& 

£ L A N J/XfAt, #£2&lfl#?aS$ilS. 
[0iBOjiS#:$:P5n 

m,zm^ith*xmimm&<mwm:hh . 

20 [02] LANOHK^^fl£*-t0"C;5.&. 
[ 0 3 ] S A E J1850 iiftSIS^/l'XfliSrijrr 
0T&.&. 

[04] SAE J 1 8 5 0fflft«1&coa»«:'J>&. 
[05] 02<9LAN(CffiV^*t£i^OAXg^aj 

[06] m5^xm^mtammm^m^zm: 
^xcom^tti-m^iwmwmx'h^ . 

[07] 05O^*XS^ailllSSSrfflV^*Ofi^flJ 
&0S&<7)|fll8&0-e;fc6. 

30 [08] 07Offi^MllIgS<7)»fm?Kl-C&l.. 
[09] 07^^D«ilHlSSOilfm^0T'&S. 

101 o] mtw<-xm%ftm>mim*mmmx' 

[01 1] 01<7)AxSS«ltlJ[HlSSS:fflV^AxBUS 

1 0 1 2 ] 0 1 wx'x^^ajnifs^ia^Jt ax b u s 
< - ) WN-^^ytt^@^ai*ffi2:*-r«cjg0-cfc 

So 

40 [0 1 3 ] 0 1 wtxmmtfuumv&zm^rtxB u s 

( + ) WHi^yhttSH^tli^&^-r«9g0T'S> 

[0 1 4 ] 0 1 WN'X^^a!l5l!S5:fflV^c>'N'x BUS 
( - ) <r> h h*t®HS^aiJra^i-&»0T'$) 

[ 0 1 5 ] 0 1 WN'X^-^ajlHlSS&IBV tfVN'X BUS 
( + ) iOHSr^y h*t®S^m^ffi^^S^0T'& 

[ 0 1 6 ] 0 1 W\';*|lS&aj[H]i?&£ JHV ^Tt^'X BUS 

50 (-) (ovs.i-y h^mmmkm^j&?:^mmx'$> 



BEST AVAILABLE COPY 



(9) 



1 5 



50 

5 1~54, 81~84 
60 

63. 73 



D-FF 



1 6 



70 
80 

BUS ( + ) , BUS (-) 
CLK 

NG, NV, PG, PV 
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mi, ®2<oax 



nan 



_BUS<+) 




60 : AaWUfclffitt 

60: 

JO: M X&at 
80: AZXMUBB 



[H2] 



10n 102 10i 

LAN <Dt£l$$l 



VDD 

. 2 ^ (+) 



lH BUS(-) 
/Tz GND 



BUS(+) 



21 



31 



-S31 



,32 



13] 



[04] 




TP3 



: JEZi 



TP9 



1_r 



-TPl - 



-TP1 - 



-in 



SAE J189Dge^»©ifi3B 



[07] 



BUS(+)o 
BUS(-)o 




-39 



our 



SAE J1850iHI«*&<D/^UX(I 



(10) 
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[lie,] [118] 




[09] 



[010] 



BUSC + ) 
BUS(-)" 

our 



_tl_t 



(a) 



BUS<-)- 



^WVWV WVWAAr 



— w 



) 








) 





OUTl 



OUT2 OUT3 



(b) BUS(+) 



j- TP4 




— TP3— 






TP5('SOr) — - 


TP1- 



(C) BUS{+ 



« 39 MS- 

J 



(d) busch 



i 



TPS 



(11) 



^^7-32 1832 





VDO- 


BUSC+) 




GM> — 




VDO — 


BUSC-) 




GM>- 


DFF51 


VDO— 


DA* 


GKD- 


D-FF5I 


VDD- 


OCA* 


GWD — 


D-FF51 


VDD- 


RA?J 


GND 


D-RF51 


VDD- 




GWD — 




VDD-r 


73«>CKA* 


GND J 




VDO — 


73<DRAJb 


GND- 




VDD- 




GM5- 


D-FFBl 


VDO- 


IX A*J 


6IO- 


D-FF81 


VDD- 





[01 1] 



[012] 




BUS(+) 



VDO 



1 I LTL 




D-FF52 
Q«7J 



VDD- 
73<DCKAJ] GND 

73©RAA GND 



73 0) CA ttl^J 



D-FF82 
OCA* 



D-FF82 




a i (o bus(+ v?4Jt&@£tt# 



[ 1 © BUS 



[013] 



BUS(+) 



BUS(-) 



VDO— 




73 (D GA tti^I 



D-FPB3 
CKA7J 



D-FFB3 



(12) &m 2L 7-321832 



[014] 




D-FF84 
CKXft 

D-FFW 



m i <o bus(-)<d h^t> u*s@£»m 



(13) $Jgfff7-3 2 183 2 



[H15] 



BUSC+) 



BUS(-) 



VDD- 
GW) — 
VOD— 



GMJ- 
D-FF52 



D-FF5Z 
RA*J 



VDD- 
GND— 



D-FF5Z VDO- 
Qtt * GND- 

7 7 7*I*V* 

53.73 (ORA^J q^q. 

7„7*»* VDO " 
63 0CKAJ) Q4£)_ 



63 05CAm^J (3yJD _ 



-VDO->3-f«4 



1 



:;:iimi 



VDD- 
GND- 

D-FFB3 



a 1 <D BUS ( + )© k 5 v Mfcffi®®&* 



(14) 
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[016] 



BUS(+) 



BUS(-) 



D-FF51 
CKA7J 



VOO- 
GND — 
VDD-- 
GND- 
VDD- 
GND— 



D-FF51 

GND — 



D-FFB1 VDD- 



GND- 



7,:rt>*>* VD °- 



VDO- 
GND — 



I— GWK«r+»4 



TilbM VDO " 



D-FF54.84 VDD " 
GND~ 



D-FF94 



VDO- 



QtftttNG) GND- 



01© BUS (-)©Kit> h ttfig^ttiti 



